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STATISTICALLY significant time-space clus-
tering of Burkitt's lymphoma (BL) cases
was first reported from the West Nile
district ofUganda for the period 1961-65
(Pike, Williams and Wright, 1967) and
later confirmed there for the years 1966-
67 (Williams, Spit and Pike, 1968). In
addition, a most striking apparent " out-
break " of BL occurred over a 27 month
period from October 1966 to December
1968 in Bwamba County of Uganda
(Morrow et al., 1971). The nature of the
" clusters " of cases suggested that an
infective agent with a short latent period
of a few months is involved in the aeti-
ology of the tumour.
However, no evidence of clusters of
cases was found in the Mengo District of
Uganda (Morrow and Pike, unpublished
data). This area, although still over-
whelmingly rural, contains the capital
city Kampala, is more economically de-
veloped, less isolated and probably has a
considerably more mobile population than
either West Nile or Bwamba. This may
account for the lack of clusters and study
of further " isolated " areas with good
medical records extending over 5 or more
years is therefore needed. This is especi-
ally so since clustering provides an
important challenge to the simple " ma-
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laria plus Epstein-Barr virus (EBV)"
aetiology of BL (Pike and Morrow, 1972).
Such an area is the North Mara District
of Tanzania (Fig. 1).
North Mara is an isolated, virtually
completely rural area on the shores of
Lake Victoria with malaria transmission
occurring throughout the year (Atlas of
Tanzania, 1967). It is served by 2
hospitals at Tarime and Shirati (Fig. 1).
Patients suspected of having BL at
Tarime hospital have, during the period
of our study, always been referred to
Shirati hospital where the director of
the hospital, Dr Eshleman, was known
to be interested in the disease (Eshleman,
1966).
Some details of all BL cases coming to
Shirati hospital were kept in a register at
the hospital, and, using this as well as
searching their in-patient registers and
the records of the Kampala Cancer
Registry, we found that we were able
to identify cases in what appeared to be
a complete manner back to 1964. This
study was conducted in 1971 so we
decided to include all cases in the 7 year
period 1964-70.
We identified 39 cases in the area, 32
of which had microscopic proof of diag-
nosis (checked from the pathology depart-
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TABLE I. Burkitt's Lymphoma Cases in North Mara 1964-70 by Age, Sex and
Diagnostic Status
Males Females
Micro- Popula- Rate/ Micro- Popula- Rate/
scopically Clinical Sub- tion 100000 scopically Clinical Sub- tion 100000
Age confirmed diagnosis total (1967) per year confirmed diagnosis total (1967) per year
0- 4 1 5 19278 3-7 0 1 1 19235 0 7
a- 9 2 11 14714 10-7 12 1 13 14986 12-4
10- 3 1 4 12111 4-7 1 1 2 10555 2-7
15+ 0 0 0 42888 0.0 :3 0 3 54778 0 8
0-14 16 4 20 46103 6-2 13 3 16 44775 5a1
0d- 16 4 20 88991 16 '3 19 99553
ment's records at Nairobi and Kampala).
An age and sex breakdown of these cases
is given in Table I together with the
calculated incidence rate of the disease
(using official population figures for 1967).
These figures show that North Mara is a
high incidence area for BL: the childhood
rate (ages 0-14) is the same as the highest
rates recorded in Uganda (McCrae and
Pike, 1968).
The homes of 38 of these 39 patients
were physically located by travelling
round the area; we did not attempt to
trace the one remaining case as the
patient's home address, as given in the
hospital notes, was so far removed from
all other cases that precise location of his
house was not necessary for space--time
clustering analysis.
The 39 cases were distributed between
the 7 years as: 5 in 1964, then 7, 9, 4,
6, 4 and finally 4 in 1970.
The Knox method for testing for
space-time clustering (see Pike et al.,
1967) was applied to the data with all
combinations of space divisions at 1, 2, 4,
8, 16 and 32 km and time divisions of
7, 14, 30, 60, 90, 120 and 180 days. This
was done for dates of onset and dates of
diagnosis. No results even remotely ap-
proaching statistical significance were
obtained.
DISCUSSION
These negative results show that
clustering of BL cases is not universal
and must cast some doubt on the validity
of the reported West Nile and Bwamba
clustering. There was no reason to sus-
pect that the phenomenon should not be
observed in this area of Tanzania. The
disease is sufficiently common and the
time period sufficiently long to have
enabled us to detect epidemicity if it had
been occurring.
The International Agency for Research
on Cancer is currently conducting a
long-term prospective study of BL in
West Nile and this will produce data
over the next few years which should
settle the question of whether the pre-
viously observed clustering in that area
was, or was not, due to peculiar reporting
biases that had failed to be detected. We
can only await their results. The terrain
of the " positive " areas of W"est Nile and
Bwamba is very different from that of
the " negative " areas. It is hilly with
fast flowing rivers and it may be that
hidden in this conflict of data lies an
important clue to the aetiology of BL.
We would like to thank Mr Peter
Clifford for kindly giving us some details
of his cases from North Mara, and the
Pathology Departments in Nairobi and
Kampala for allowing us to check diag-
noses with them and look through their
diagnostic registers.
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